Oligodendrocytes are the myelinating cells of the CNS and, like neurons, are highly sensitive to ischemic damage. However, the mechanisms underlying cytotoxicity in oligodendrocytes during hypoxic/ischemic episodes are not fully understood. TASK-1 is a K + leak channel that mediates hypoxic depolarisation in neurons. The expression and function of TASK-1 in oligodendrocytes had not previously been addressed. In this study, we investigate the expression of TASK-1 in oligodendrocytes and its role in white matter ischemic damage. Expression of TASK-1 in oligodendrocytes was investigated in the mouse brain using immunostaining. TASK-1 channel function was identified by established pharmacological and electrophysiological strategies, using the whole-cell patch clamp technique in cell cultures of oligodendrocytes from the optic nerve, a typical white matter tract. The role of TASK-1 in hypoxia was examined in isolated intact optic nerves subjected to oxygen glucose deprivation (OGD). Oligodendrocytes are strongly immunopositive for TASK-1 throughout the brain. Patch-clamp identified functional TASK-1-like leak currents in oligodendrocytes using two recognised means of inhibiting TASK-1, decreasing extracellular pH to 6.4 and exposure to the TASK-1 selective inhibitor anandamide. Incubation of optic nerves with methanandamide, a non-hydrolysable form of anandamide, significantly protected oligodendrocytes against hypoxic disruption and death in OGD. Our data demonstrate for the first time that oligodendrocytes express functional TASK-1 channels and provide compelling evidence they contribute to oligodendrocyte damage in hypoxia. Since oligodendrocyte damage is a key factor in ischemic episodes, TASK-1 may provide a potential therapeutic target in stroke and white matter disease.
Introduction
Oligodendrocytes are the myelin-forming cells of the central nervous system and are essential for the rapid conduction of neural impulses. Like neurons, oligodendrocytes are highly sensitive to hypoxic/ischemic injury, such as those that occur during stroke, and their damage strongly affects brain function (Back et al., 2007; Dewar et al., 2003) . Identification of endogenous factors that mediate oligodendrocyte damage in ischemia, therefore, could contribute to the development of reparative strategies. A key factor in neuronal damage in hypoxic/ischemic episodes is that they cause depolarisation of the resting membrane potential, resulting in a run-down of neuronal activity and ultimately death (Haddad and Jiang, 1997; Lipton, 1999) . Oligodendrocytes have a strongly negative resting membrane potential, which is essential for myelination (Bolton and Butt, 2006; Neusch et al., 2001) , and is determined by plasmalemmal potassium channels that confer a high selective permeability to potassium ions in oligodendrocyte cell membranes (Bolton and Butt, 2006; Butt and Kalsi, 2006 ). An emergent family of potassium channels known as two-pore (or tandem-pore) domain potassium channels (K 2P ) lack voltage dependence and are constitutively open. K 2P channels generate the prominent 'leak currents' that set the resting membrane potential and oppose depolarising influences, such as occur during ischemia (Talley et al., 2003) . The K 2P channel subtype TASK-1 (K 2P 3.1, KCNK3) is sensitive to inhibition by acidic pH and low O 2 , and is highly expressed in the brain. TASK-1 channels mediate a standing outward K + current in many neurons, notably motor neurons of the cerebellum and pH-sensitive cells of the respiratory centre (Bayliss et al., 2003; Mulkey et al., 2007) . TASK-1 channels are inhibited by acute hypoxia and have been shown to mediate neuronal depolarisation and cell death in ischemia (Plant et al., 2002) , as well as in response to raised extracellular K + (Lauritzen et al., 2003) . We hypothesised, therefore, that TASK-1 channels may play a role in the mechanisms setting the resting membrane potential in oligodendrocytes and underlying their susceptibility to ischemia. TASK-1 and other K 2P channels and currents have been identified in astroglia (Seifert et al., 2009; Skatchkov et al., 2006; Zhou et al., 2009 ), but oligodendrocytes had not been studied previously. The aim of the present study was to determine the functional expression of Neurobiology of Disease 55 (2013) 87-94 
